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Purpose: To determine the functional and anatomical outcomes of patients with endophthalmitis with concurrent or delayed onset 
retinal detachment (RD), and compare the preoperative, intraoperative and postoperative features.
Patients and Methods: This was a retrospective review of 121 eyes in 121 patients presenting with endophthalmitis and RD. 
Subjects were categorized into two groups: endophthalmitis with delayed onset RD (group 1, N=76) and endophthalmitis with 
concurrent RD (group 2, N=45).
Results: The mean age of patients in groups 1 and 2 was 38.21±21.60 and 46.78±24.42 years, respectively (P=0.047). Exogenous 
endophthalmitis was common in both groups 1 and 2 (86.84% and 84.44%, respectively). No significant differences were found 
between the groups in the type of RD, retinal breaks, number of quadrants involved or proliferative vitreoretinopathy grade. In the 
overall cohort, visual acuity improved post-surgery in one-third of the patients who were in the near or total blindness category at 
presentation. We found good anatomical success rates of an attached retina in both groups 1 and 2 (84.3% and 77.7%, P=0.376).
Conclusion: Our study presents the results of patients with endophthalmitis and delayed onset RD or concurrent RD. It shows a few 
differences in presentation between the groups, but the anatomical and functional outcomes were almost the same.
Keywords: endophthalmitis, delayed onset retinal detachment, concurrent retinal detachment, functional outcomes and anatomical 
outcomes

Introduction
Endophthalmitis is a devastating condition characterized by a severe intraocular infection that is often associated with 
poor visual outcomes.1 Although retinal detachment (RD) has been described as an uncommon complication in 
endophthalmitis, an early diagnosis is imperative as it significantly affects the management strategies and visual 
outcomes in these patients.2 The postoperative functional and anatomical outcomes of RD in endophthalmitis are 
dependent on the etiology, virulence of the causative microorganisms, severity of intraocular inflammation, status of 
proliferative vitreoretinopathy (PVR), time of diagnosis, visual acuity (VA) at presentation, presence of an intraocular 
foreign body and timing of treatment.2 In the setting of endophthalmitis, RD may be either diagnosed as a part of initial 
presentation or noted on follow-up after the therapeutic vitrectomy procedure.

A number of studies have analyzed the incidence and outcomes of concurrent or delayed RD in endophthalmitis. In 
a study by Nelson et al, 16% of cases exogenous endophthalmitis were noted to develop RD within 6 months of initial 
presentation; 21% of post-vitrectomy patients developed RD, and among the 22 patients managed conservatively, only 
9% developed RD.3 Olsen et al evaluated 40 cases of postoperative endophthalmitis, with an overall rate of RD of 10%. 
RD was noted in 14% of vitrectomized eyes in this study.4 Foster et al discussed the risk factors for poor visual outcomes 
in eyes with concurrent endophthalmitis and RD, including open globe injuries, high virulence of organisms, retained 
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intraocular foreign body, choroidal detachment at the time of diagnosis and posterior capsular rupture.5 In the 
Endophthalmitis Vitrectomy Study, the incidence of RD was noted to be 8.3% after the treatment of endophthalmitis. 
VA of 20/40 was achieved in 55.2% of patients who did not develop RD and 26.7% of those with RD.2 Dave et al 
recorded rates of 21.5% concurrent RD and 78.5% delayed onset RD in their cohort.6

These studies were limited by either a small sample sizes or a lack of microbiological correlations. The aim of our 
study is to determine the functional and anatomical outcomes of patients with endophthalmitis with concurrent or delayed 
onset RD, and to compare the preoperative, intraoperative and postoperative features in these two presentations of RD in 
patients with endophthalmitis.

Materials and Methods
The current study is a retrospective review of patients diagnosed with endophthalmitis and RD at a tertiary eye care 
hospital in South India. We identified 121 eyes in 121 patients presenting with endophthalmitis and concurrent or delayed 
onset RD between January 2005 and December 2017. Approval for the study was granted by the institutional review 
board of the Vision Research Foundation – Sankara Nethralaya. The study protocol followed the tenets of the Declaration 
of Helsinki. Written informed consent was obtained from all patients at the first hospital visit.

The study subjects were categorized into two groups: endophthalmitis with delayed onset RD as group 1 and 
endophthalmitis with concurrent RD as group 2. Subjects with delayed onset RD developed RD within the first 2 
weeks after the intervention, but had no RD on presentation. Subjects with concurrent RD presented with RD along with 
endophthalmitis on the first visit. The following data were collected from the electronic medical records and were 
compared between the two groups (delayed onset RD vs concurrent RD): age, gender, etiology of endophthalmitis, VA, 
lens status at presentation, presence or absence of intraocular foreign body, microbiological profile, type of retinal breaks 
(if present), type of RD and quadrants involved, PVR status at presentation and details of initial treatment. Final follow- 
up details included the duration of follow-up, VA, and anatomical and functional outcomes. The etiology of endophthal
mitis was divided into exogenous (post-surgery, post-trauma) and endogenous. Lens status was classified into clear, 
cataractous, pseudophakia and aphakia. The VA at presentation and at the last follow-up was recorded and then 
categorized as per the ICD visual impairment categories, into mild (LogMAR: 0.2–0.5), moderate (LogMAR: 0.6– 
0.9), severe (LogMAR: 1.0–1.3), profound (LogMAR: 1.4–1.7) and near blindness (LogMAR: ≥1.8) visual impairment.7 

Aqueous and vitreous samples were obtained for the microbiological diagnosis of endophthalmitis. As a routine care 
procedure, aqueous tap was obtained. Vitreous tap was taken only in cases undergoing vitrectomy. RD was confirmed on 
clinical examination with either indirect ophthalmology or ultrasonography (in cases with a poor direct view of the 
fundus). We categorized RD as rhegmatogenous, tractional and combined. PVR was also graded.8 The line of manage
ment was decided by the vitreoretinal surgeon based on the severity of the disease. The anatomical outcome was 
described based on the status of the retina as attached, attached with atrophy or detached. The globe status at the final 
follow-up was described as normal architecture, phthisis bulbi, eviscerated or enucleated. Functional outcome was 
defined according to the ICD visual impairment category into mild, moderate, severe, profound and near/total blindness.

The data were entered in MS Excel, and statistical analysis was performed using a commercially available statistical 
software package (SPSS for Windows, version 21.0; IBM Corp., Armonk, NY). The data were tested for normality using 
the Kolmogorov–Smirnov test. The results were expressed as number and percentage for categorical data, and continuous 
data were expressed as mean with standard deviation. Independent samples t-tests and chi-squared tests were used to 
check for the existence of significant differences between the two groups. We considered P<0.05 to be significant for 
these analyses.

Results
Of the 121 endophthalmitis patients included in the study, 76 subjects (62.8%) belonged to the delayed onset RD group 
(group 1) and the remaining 45 subjects (37.2%) belonged to the concurrent RD group (group 2). The baseline 
characteristics and microbiological profiles of groups 1 and 2 are summarized in Table 1.

The mean age of patients in group 1 and group 2 was 38.21±21.60 and 46.78±24.42 years, respectively (P=0.047). 
A male predominance was noted in both groups. Exogenous endophthalmitis was common in both groups, with rates of 
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86.84% and 84.44%, respectively. Cataract surgery was the most predominant post-surgical etiology of endophthalmitis, 
with 32 patients (42.10%) and 25 patients (55.55%) in groups 1 and 2, respectively. Intraocular foreign body was noted in 
five patients in group 1 and two patients in group 2. It was found that 39.47% and 51.11% of the eyes were pseudophakic 
in groups 1 and 2, respectively. Subjects in group 1 had a statistically significant better mean VA at presentation than 
those in group 2 (20/3724 and 20/4581, respectively, P=0.047). In both groups 1 and 2, most of the patients were 
diagnosed with a combination of vitreous and aqueous tap (69.7% and 55.5%). Culture was found to be positive in 38.1% 
and 28.8% in groups 1 and 2, respectively. The predominant organisms isolated on culture were Gram-positive cocci and 
Gram-negative bacilli in group 1 (37.9% and 34.4%, respectively), and Gram-negative bacilli in group 2 (53.8%).

All cases in group 1 underwent vitrectomy immediately after diagnosis with endophthalmitis. The mean duration of 
presentation with RD was 6 days postoperatively. Table 2 shows the characteristics of RD in both groups. The majority of 
cases in groups 1 and 2 could be diagnosed as RD on clinical examination alone, with the use of indirect ophthalmoscopy 
(92.1% and 84.4%, respectively). There were no significant differences between the groups in the type of RD, type of 
retinal break, number of quadrants involved in RD or PVR grade. Most of the cases in groups 1 and 2 were diagnosed as 
having rhegmatogenous RD, ie 66 eyes (86.8%) in group 1 and 42 eyes in group 2 (93.2%). The rest of the cases had 
tractional or combined detachments. No cases of exudative detachments were noted.

Table 1 Baseline Characteristics and Microbiological Profiles of Group 1 and Group 2

Parameters Delayed Onset RD Concurrent RD P-Value
Group 1  
(N=76)

Group 2  
(N=45)

Age (years), mean±SD 38.21±21.60 46.78±24.42 0.047
Gender, n (%)

Male 57 (75.0) 33 (73.3) 0.859

Female 19 (25.0) 12 (26.7) 0.962

Etiology of endophthalmitis, n (%)
Exogenous (post-surgery + post-trauma) 66 (86.8) 38 (84.4) 0.715

Post-surgery (overall) 34 (44.7) 27 (60) 0.238

Cataract 32 (42.10) 25 (55.55) 0.810
Penetrating keratoplasty 1 (1.31) 0 –

Trabeculectomy 0 2 (4.44) –

ICL exchange 1 (1.31) 0 –
Post-trauma 32 (42.1) 11 (24.4) 0.314

Endogenous 10 (13.2) 7 (15.6) 0.892

Lens status at presentation, n (%)
Clear phakia 14 (18.42) 4 (8.9) 0.018
Cataractous 26 (34.19) 14 (31.14) 0.058

Pseudophakia 30 (39.47) 23 (51.11) 0.336
Aphakia 6 (7.89) 4 (8.9) 0.527

VA at initial visit mean±SD (LogMAR) 2.27±0.68 (20/3724) 2.36±0.48 (20/4581) 0.047
Presence of IOFB, n (%) 5 (6.57) 2 (4.44) 0.247
Diagnosis, n (%)

Aqueous tap only 24 (31.5) 12 (26.6) 0.765

Vitreous tap + aqueous tap 53 (69.7) 25 (55.5) 0.222
Culture positive 29 (38.1) 13 (28.8) 0.564

Organisms seen on culture, n (%)
Gram-positive cocci 11 (37.9) 3 (23) 0.643

Gram-positive bacilli 0 1 (7.6) –

Gram-negative bacilli 10 (34.4) 7 (53.8) 0.439
Fungus 8 (27.5) 1 (7.6) 0.684

Note: Numbers highlighted in bold text are P-values that are statistically significant (P<0.05). 
Abbreviations: RD, retinal detachment; ICL, implantable contact lens; VA, visual acuity; IOFB, intraocular foreign body.
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Intraoperatively, 22 subjects in group 1 underwent vitrectomy with 20 gauge and 54 subjects with 23 gauge. PVD (the 
separation of the cortical vitreous from the neurosensory layer of the retina) was noted in 12 subjects in group 1. In group 2 
patients, vitrectomy was carried out with 20 gauge in 17 cases and 23 gauge in 28 cases. PVD was present in 15 cases. Silicone oil 
(SiO) tamponade with 1000 cs was used in 40 cases and SiO with 5000 cs was used in five cases. Relaxing retinotomy and 
retinectomy was performed in 21 subjects in view of PVR changes.

Figure 1 shows the categories of visual impairment on presentation with RD and on follow-up in both groups. In patients 
with delayed onset RD, 62 (81.6%) of 76 subjects had near or total blindness on presentation with RD. The final VA 
improved in 26 subjects (34.21%). Statistically significant differences were seen between preoperative and postoperative 
vision in the moderate (P=0.005), severe (P=0.011) and near or total blindness (P=0.009) categories in group 2. Likewise, 
in the concurrent RD group, 41 (91.1%) of 45 subjects belonged to the near or total blindness category, and after surgery, the 
VA improved in 16 subjects (35.55%). Statistically significant differences were seen in the severe (P=0.034) and near 
blindness (P=0.049) categories in this group. The difference in VA between the two groups on final follow-up was not 
statistically significant (P=0.267).

Table 3 shows the functional and anatomical outcomes on final follow-up. An attached retina on follow-up was noted 
in 84.3% and 77.7% in groups 1 and 2, respectively. The majority of the cases had a normal architecture of the globe in 
both group 1 (77.6%) and group 2 (77.8%). No significant differences were noted in the retinal status and globe 
architecture between the groups.

Table 2 Details of Initial Treatment and Retinal Status After First Surgery

Parameters Delayed Onset RD Concurrent RD P-Value
Group 1  
(N=76)

Group 2  
(N=45)

Time to develop RD from primary vitrectomy (days), median (IQR) 6.00 (11.00) At presentation –

Retinal detachment found, n (%)
Clinical exam 70 (92.1) 38 (84.4) 0.188

USG 6 (7.9) 7 (15.6) 0.682

Type of RD, n (%)
Rhegmatogenous 66 (86.8) 42 (93.2) 0.275

Tractional 8 (10.5) 2 (4.4) 0.800

Combined 2 (2.6) 1 (2.2) 0.986
Type of retinal break, n (%)

No breaks detected 13 (17.1) 4 (8. 9) 0.698

Horseshoe tear 13 (17.1) 11 (24.4) 0.665
Hole 37 (48.7) 17 (37.8) 0.459

Dialysis 5 (6.6) 6 (13.3) 0.728

Giant retinal tear 8 (10.5) 7 (15.6) 0.776
RD – quadrants involved, n (%)

1 7 (9.2) 7 (15.6) 0.726

2 26 (34.2) 17 (37.8) 0.827
3 7 (9.2) 3 (6.7) 0.901

4 36 (47.7) 18 (40) 0.595

PVR grading, n (%)
No PVR 2 (2.6) 4 (8.9) 0.791

PVR grade A 10 (13.2) 4 (8.9) 0.829

PVR grade B 43 (56.6) 22 (48.9) 0.558
PVR grade C 1 quadrant 1 (1.3) 0 –

PVR grade C 2 quadrants 3 (3.9) 6 (13.3) 0.678
PVR grade C 3 quadrants 7 (9.2) 3 (6.7) 0.901

PVR grade D 1 quadrant 3 (3.9) 1 (2.2) 0.944

PVR grade D 2 quadrants 6 (7.9) 3 (6.7) 0.951
PVR grade D 3 quadrants 1 (1.3) 2 (4.4) 0.908

Abbreviations: RD, retinal detachment; USG, ultrasonography; PVR, proliferative vitreoretinopathy.
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Discussion
This study is a comparative analysis of patients with endophthalmitis diagnosed with either delayed onset or concurrent RD. 
We compared the demographic, microbiological and RD characteristics, and reported anatomical and functional success in 
both groups. The patients in group 1 (delayed onset RD) were slightly younger than the patients in group 2 (concurrent RD). 
The mean age at presentation was in the late 30s for group 1 and the late 40s for group 2. Previous studies have reported 
a bimodal peak with two predominant presentations in either the third decade or the sixth decade.3,6,9–12 The etiology of 
endophthalmitis in both of our groups was found to be exogenous in >80% of the study patients. While cataract surgery and 
trauma was noted as the most common etiology for exogenous endophthalmitis in group 1, cataract surgery alone was the 
predominant etiology in group 2. In the study by Dave et al, trauma was recorded as the major cause of endophthalmitis in 
both concurrent RD and delayed onset RD.6 Foster et al reported that in eyes with concurrent endophthalmitis and RD, 81% 
were noted to have exogenous infections.5 Wang et al described that in patients with delayed onset RD, the etiology was 
exogenous in 86.1% and a result of postoperative infection in 38.9%.9

We noted that the organisms isolated on culture were predominantly Gram-positive cocci and Gram-negative bacilli 
in group 1, and Gram-negative bacilli in group 2. Gram-negative endophthalmitis is associated with poor presenting VA 
and is similarly associated with very poor visual outcomes.13 Ramakrishnan et al also recorded Gram-negative bacilli as 
the predominant cause of fulminant cases of endophthalmitis.14

In groups 1 and 2 of our study, VA improved in 26 patients (34.21%) and 16 patients (35.55%), respectively. 
Although there was no statistically significant difference between the two, the final VA in group 1 (20/1291) was noted to 

Figure 1 The categories of visual impairment before initial surgery and after final surgery in the two groups.

Table 3 Functional and Anatomical Outcomes at the Last Follow-Up

Parameters Delayed Onset RD Concurrent RD P-Value
Group 1  
(N=76)

Group 2  
(N=45)

VA at final follow-up, mean±SD (LogMAR) 1.81±0.90 (20/1291) 1.95±0.82 (20/1625) 0.267
Duration of follow-up (days), median (IQR) 496.5 (1052) 398 (956) 0.258

Status of retina, n (%)
Attached 64 (84.21) 35 (77.78) 0.376

Detached 12 (15.78) 10 (22.22) 0.699

Globe status, n (%)
Normal architecture 59 (77.6) 35 (77.8) 0.982

Phthisis bulbi 16 (21.1) 9 (20.0) 0.949

Eviscerated 0 1 (2.2) –
Enucleated 1 (1.3) 0 –

Abbreviation: RD, retinal detachment; VA, visual acuity.
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be marginally better than in group 2 (20/1625). In the Endophthalmitis Vitrectomy Study, out of the 12 patients who had 
undergone vitrectomy for RD, eight patients achieved a VA of 20/40.2 In the study by Lee et al, 17 eyes with 
endophthalmitis developed rhegmatogenous RD and were recorded as having a VA of 20/3271, 6 months after initial 
presentation. They described six eyes as having redetachments and a VA of light perception or no light perception on 
follow-up. Also, 11 rhegmatogenous RD eyes with an attached macula were found to have a mean VA of 20/121.12

The majority of detachments in both groups in this study were noted to be due to atrophic holes. This reemphasizes 
the importance of a thorough peripheral retinal evaluation in follow-up cases with endophthalmitis and during the 
primary vitrectomy itself, if possible. Most of the eyes in both groups were noted to have grade B PVR changes. Bonnet 
and Guenoun described grade B PVR as a significant risk factor for poor reattachment rates following a single surgical 
intervention.15 In our study, an attached retina on follow-up was noted in 84.3% and 77.7% in groups 1 and 2, 
respectively. Nelson et al, Olson et al and Ficker et al have similarly reported reattachment rates of 85.7%, 50% and 
66.7%, respectively, following surgical repair for RD after endophthalmitis.3,4,16 In the study by Dave et al, complete 
retinal reattachment and VA of 20/400 or better was achieved in 73.7% and 30% of the cases with concurrent RD, and in 
98.5% and 39.7% of cases with delayed onset RD, respectively.6

Although the two categories of RD differed in their time frame of presentation and whether or not surgical 
intervention has been performed prior to the development, they did not present significant differences in terms of 
etiology, microbiological profile, type and extent of RD, type of break, or final anatomical and functional outcomes, 
along with PVR changes. One reason for this could be that all of our delayed RD cases developed RD within 2 weeks of 
vitrectomy, when the infection was still not completely resolved and directly contributed to the final outcomes. Also, as 
both conditions are driven by a similar etiological process in terms of the type of hole, organisms and similar PVR 
grades, the outcomes after very similar surgical procedures were comparable.

Our study has limitations that were inherent to its retrospective nature. There was no standardization of the treatment 
protocol or surgical option, as multiple surgeons were involved. We did not include the associated risk factors, but our study 
was not designed to explore these. Future multi-center studies with large sample sizes are required to address these limitations.

Conclusion
Our study presents the outcomes in patients with endophthalmitis with concurrent or delayed onset RD. Although the 
presenting visual acuity and status of the retina showed significant variation at presentation, the anatomical and 
functional outcomes were almost the same. Hence, the visual acuity and final retinal status did not differ significantly 
based on whether the RD was concurrent or delayed onset in nature.

Disclosure
The authors report no conflicts of interest in this work.
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